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(54) OPTICAL PICKUP AND METHOD FOR SETTING LIGHT SOURCE POSITION THEREOF 

(57)Abstract: ' 1 * a 
PROBLEM TO BE SOLVED: To set the light source 
position of an optical pickup by one light receiving 
element by setting the arrangement relation between 
two light sources so that respective light beams from 
the two light sources are guided to one pair of light 
receiving part sets by a diffraction element. 
SOLUTION: Light beams emitted from two light sources 
11,12 transmit a diffraction grating for three beams 17, 
a hologram element 18, a polarization dependent grating 
lens 13 and an objective lens 14 to be condensed on 
recording layers 15a, 16a of an optical disk 15 or an 
optical disk 16. Reflected light beams reflected on the 
recording layers 15a, 16a of the optical disk 15 or the 
optical disk 16a reach the hologram element 18 through 
the lenses 14, 13. Then, the light beams are respectively 
diffracted with angles depending on their wavelengths by 
the element 18 to be guided to a light receiving part 20, 
which has a light receiving part set 20a consisting of six 
light receiving parts. The quadripartite light receiving 
parts of a central part receive main spots in three beams and two light receiving parts of both 
sides of the parts receive two subspots in the three beams. 
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(57) [Bfa] 

era] afi**aa6jttr- aom^iox^ * 

h (SH£— S3 C <h Cc J: -> r — o(DS**^=-*ffll* 

[ mik^m ] «fi**stt br - a * raw* £ - 

jfcffll. 2<t, *tr-A*S*3R-7-3<D*ffilCC|5I*f3ii' 




o©3fcjH©iEBI!B«rt*B5£ 3 ft T C > & C <h *1$a t?Z> 

■T-tcraagEZ^floSJfeffliz v h Cc^ft-eftaM^ftSJ: -5 
o©3K«<7)iBltliB«^iftSSnrc^c £4W 

<L few:, fi»SfflJ<D3(aH3&SB«IE§fSCtiaec 
mm 6*. s«^©jiW3^sa»fffiffia^6rftr» 
w 6 ftn^ c «t ^r^® <t -r &%mm 1 xttstwai 2 tc 

[»*3B 5 3 frfBcoigjf^^^fiitacciftw 6ft/c 

>^rffl^ 4 £ i 6 Jc , SttfiflKD j^R^KTBESfSfiUEec 
KW6ft, fi«filW03^^HJiEff5E(4IB^6-rftr» 

t^nti^ci ^Jt$a<b -r ^ga^s 1 x«:«wbh 2 tc 

6 3 SWEOEWf SRT^BrjeffiBCCRW 6ft/c 
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>£<ix.£<t<tfcK: 4 fiiftfiiiij©*aa*«iriE»f sEfflBtc 

RW6ft. S«^©j(»3^8EB¥EtiHB**6rftr» 
W6ftrti6Ci*»a<fr*»*llXBII*312«c 
8Ei8036t»^r 

[ ig^s 7 3 iiWES**^©*^ <b Bu IEIUJt^cd 
H«Bi^BfftfCC»3e3ftrt*&Ci«19«<br*l» 
#m 1 7!rMI33}<Jg6 ©C»"rft^fCBEtt©3l&fcf v 27 v 

y\ 

in^ms] «fiE»fi*«Et»«:att 4*^- a« % s 
i jbmimmi <D^-rtif)Ham<D^' v ^7 
m^mQ 3 — ^©«»^rfii©3ee-A^stuT:©* 

97V?o 

im^m i o 3 «fi#Et>ecs&*;56tf- A*iHS*-r 

20 4-ocD7fe^<b, *tf-A«:a**^-©^|$i«:|El5r3'& 

^^6ffiS*3ftS36bf-A(Djett^|ai*2lili<tL, C 
CD z $4£ HJiEllJfsR^OIlJf^fii £ SrSiffflrtte & 0 . 
lltt IbISt ffi± &c fci > "C 85iE z $4 k: & % 
xffl£U Cft6xttizllli©3S**M* (0, OK 

(o. z 0 k ra3fe«fflBtc»i£T4«ifiaiff*^#y 

hfitBSr (x t . z, ) % (5-^, z 

o +£,i> , »2©*«fl[B* z 0 +5,,) , 

30 *l©*«©ll8f*^7K^ hfltB* (x, +P.,. z, 
+ P.«> *2<03HH©ia»r*X#» h{4B^ (x 

» +P XJ . z a +P al ) <hL, KM-»fi*A 0i , ®1CD 

^aatDjKfiSA, % »2©*aH©«fi*A l i-r-s^ 

»i*«©x^|air6L«5.i. Sli*^<Dz^fSl 
[©El 3 



(3) 
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<5 ^[XifS^-z^+z.CP^+g^-x.P,!] 



fi ,,-1- px^+cv-^ys^A^ 

+z 1 (x I 2+z 1 2)+3x 1 z I (P Jtl +g i )+(z 1 2- 2x,2)P^] 
iS. U i=l or 2 



(x^+z, 2 )** 



(Ao/Ai-lXx^+Zj^+ZoV 



=0 



* (0. z. ) . ra36»tMiK:»i6-r*«jH-H*r*^«J«f 

usa* (x, . z, k m i (Djtmtiim.* (s, lt z 

. +5- tl ) , ^2©7lc®(4g?r (5,,, z. . 

m\<o%M<D®isxitx-#v volm* (x, +p Xl . z 



Vg 2 =g 

®S.<OW&£tim~e*>'iX. (x, + P„,, z, + P,,) tL, KffHfcBfcA. . 3& 

^as^easisn^^f-Ao^iA^^zfSi u c lo^aaoj^s^A, . ^©^©i&g^A, i-r* 

©z#ifilB|5I^TS^©|Hl»f*fSj<b?:^ti'ffirt(c*>0. <t£. ^i*jS©x*|pJ-r6lxS5„.> mi%M<DzJj 

HtfJR^©H*fffi±(ctel,>'rirBBz«|{ciE2i-r4^|ol4: ft-T^LSS,,?:. 

x«iL. cnP.xlitzW©55*?rJia (o, 0) . [Ifc2] 



(x, 2 **, 2 ) 3 ' 2 



5-t-{3x 1 2z 1+ (z 1 2-2x 1 2)S wi }A wi a 
+z 1 (x l 2 +z 1 2 )+3x 1 z 1 (P XJ +g i )+(z 1 2 -2x 1 2)P I1 ]— 



(x^z, 2 ) 5 ' 2 



(IU i=l or 2 

(Ao/Af-lXx^+z^+ZoZ, 2 
SwrVUo/ADW+z, 2 )-^ 2 

Vg2=g 



[n^g 12] mi <oytmBLvm2 oyytmtmvrfe* 
m©3eiB*i®w«jc<t»)JBiisti. *!§»ai©#«&B 

SO'Sd 2 ©*£»«!««:»*■ &ii5t2£&f$i©£»J®K:<fc 6 

mm®± hxvmiftm&mi^mm 1 o w^ws® 1 



[ »*■ 13] ft 1 ©^ijSJtO'm 2 ©ftiffi £ miR&T- 

rm©#i&#iEiMJ«<: <t 13 na a $ ti . ^i£sr 1 ax/tmuim 
Rvm 2 ©^isftgtc^-r i>m^mmm<om.wmiiC i. * 

g§?*tfc£ L-C©a«3e«tUB*J»*3l 1 1 tcfett&ft 1 

©3feiS(4g (£»,. z. +5,,) . ^2©3fciK<ft® (.8 

nmm 1 4 ] itrie-o©^®© 5 %skswj©*® 

50 (MtSttJ^C^lMKWOTBIIESKtJR^J:*)*) 



5 

ftttmic&mz&z c tzqmtTznmm i tamo 

[0 00 1 ] 
[0 00 2] 

©«ffi^6SE«Jl*-C©lffili3!rS, «r#«i. 2mm. ft 

[0 0 0 3 ] fie^<7)CCDM(DSf^tt0^^^t , ^ 
:/£ LT, v F#«3K3*Vtl>* (19 9 4 

^[Cffl««S^^B»aid : 1 9 p - S 4 : 1 9 p 
-S-5#JH) o COZ^jSjfe^-^ F«, *ST-U>X(C 
J:0, — 0<^«;fc6<Djfcfcr-A (6 35 nm-6 5 0 20 
nm) *Oac0Jr* (Sffl*) <b 1 *@*f*iCC»Hf 

ftfleKKUi. HI 4fc*TJ:5{c 1 iwiBtt^ u > X l 0 
1 &cfct 4 *«1 0 5^6ffiS*3ftfc^-:7 5^-106 

BUlBO. 6mmOf^^ 1 0 2 CCjtfbTWHE*© 
(0 5Wa»rJfc) *fflt\ ffifiB 
1. 2mm©?w * ^ 1 0 3 left UX tefeft ZJifcttCM 
5r3ft/c;7fcb-A (lyciHlJf*) *ffll»SCit?. *f«J 30 

u > x 1 o 4 zmtcyt b*- Ao^jSAtiB^att s <fc 5 
ft*. 

[0 00 4] 0*>L,tr#6, ±BBt^<Mfet:**7*^ 
Ttt, P8B0. 6mm(Df^^ 1 0 2 CcSPfLTttJEA* 

&*rfijccisitfT3nyi:3(6fcr-Attfflt»6tir. */c. BJBa 

1. 2mm©7 ? -f 1 0 3CCjtf l/Ttt*©£$28»3 

n/c*^-A«ffli»6*iai»cifc&sfc«> t jetr-A 

If) Etc, 6 3 5 nm 

-6 5 0 n m«rjeSr4¥i»(*U--1f»*^S< ; 
1*K:WUI*CcrftiJ:"5S<«cS/c». 1. 2mmCDf r 
./ 1 0 3©»^B#Ccfe^K^2»ftu--if4fe9Ci 

[0 0 0 5 ] Sfc, BJiBl . 2rara©f^^l 03*1 
3>y\ - £ hfw **T*S*§£, 6 3 5 nm-6 50 n 

Y*?A*2VXm&l % 0 nm©U-1f#GcS*l,TS 50 



^^9- 1 28 7 9 4 

6 

[ 0 0 0 6 ] ^Ct, *HHMRAW. ±fB©^*»?H 

[0 0 0 71 B11 ( a ) ( b ) W\ *HlttllHA*^K: 

(a) ttfw X£Sffirt>6iB»Jl 1 5 a£r©Hitt*i 
0. 6miDt^*f^^ 1 5 3Wffll>6ti5i8^*7n 
U 15113 (b) tt^^^^^ffi^eiBJiUll 6 a*"CO 
IEIBt**l. 2mm"C*536f r ^ X^ 1 6;WBl>6ft£iI 

[0 0 0 8 ] #k***7 »l'<J»feiBl 1 <h®2 

©3lcjHl 2©—0©*aB«r«^Tl»-S. » 1 1 1 

Kltt6 3 5 nm»r«fitS*i|ftU- !f JWBl> fcft* 
»2©3fe8Hl 2CCtt7 8 0 nmr*STS*att*U— If 
^l^ntl^ fl tLt, ffiBari ©ifeSR 1 
63 5nmBt«RtS*i»U-1ftt, TMt-F 

#F«i££WT6r£ttJI£m£A 1 Ga I n P«*i» 

£7 8 0 nmSrj8iTm*U- lf«, TE*-F 
(W&tf, A 1 Ga A s*©¥3H*U — tf^WSft 

&) -csMfrrsfc^ H*tr-A©fflawinitts:c^«:a. 
as. cn^iMi 1, i2tt H7ftL&i>re 
ttatR^RK: <t r> r i* % e> iitRWcclBtt'3 ft 6 <t ^ 
cc&^rt^. m^c, W3fcaai i. i2», c<omfc<D 

So 

[0 0 0 9 ] HI 1*. X. YacXZ«(B»«ff«T-U 
>X1 3©X*v h L i NbO, SficoteflttSrSbr 

0, HcDttffiecstLrSiatt^ita«:Ytt, ±gax (M) 
ccr, MBBTM-t- f©»i <d*«i n*. -^co^b 

-A©(B«*lSl^Y*raiCC— a-Tii^tcBEESti, «r 
SBTE*- F©»2<036«1 2W, -e<D^fcT- ACD®^ 
^ ifl Z j&|Dj(c — gcT £ J: 9 CC SBB 3 n S 0 
[OOlOlMil 1, 1 2^6>ffl»3ft/c#tf-A 

y*>y»j|Bifl3<D3 tr-A4^c3^S3e- 

flEdS1***o^A3RT-l 8, **flM8#r»I<D*t- 
Atc>rt L TCD^f U > XtSt^^MT &«&ffi#fS^ u > X 
13, ao'3tb f -A4^3i±S>Et®U>Xl 4 4SiS 
LTTicT 5 -* X^ 1 sacCitt*-?^ X^ 1 6©8BJaiB 1 5 
a, 1 6 aCtffi#3ft£o ytfiTst 1 5l&t,> 

tt*^^^^ 1 6 0iB»JS 1 5 a. 16atCT^3n 



X 1 3 *»W|n|ecfc ^ 0 . fflfSB<D* D ASS-T- 1 8 *c 
I^o fit, CWD^A^l 8tcj:0, 63 5 

ft, 7 8 0 nm'CD*e-AtiJ:0^:^<lDl»T$nT|g2 
S*3R^ 1 2 1 fc3«P*i-5. 

[0011] SWBCOffliftttfflfrT-U^Xl 3H\ men* 
10*S1 1X«S2cDtK®1 2^6lilS*Sn/c^t-" 
A^rAlfL, fi«*[fiI*JY^rifiir*STM-=e-FO»l 

«MB*SU fi«#rej#Z:&ftr*STE*- F©*2 
2(D*t + -AW:>PtL-C«I!flU>Xti^M-rS 

' [0012] CCr. 01 2{C7ft"TJ:9{c, Wt«. L 
iNbO, ISAS«« k :/nh>£8McJ:oT\ ^PF 

[0013] MIBOfi^S^T-UVX 1 3 tt. PJC<D 
CT:i<X*7K0LiNbO 3 *Sa»fi^6«K5o 
r, 813 (a) (b) fcfcTnTJ:^ ±120^*0 h 

^iB3*ifcSU««l 3 ai, 7'Ph>»ft$ti 
W«cl«2««13bi4ft5 B BffE»lffl«13 
a«, IHU'>X«|B*S'r4tt^^->*Wr-S. * 

«) 1 3 aCD??££aC&l>/ctf>, fl^ttStt^-U^X 
1 3£flUc»»r*. 

[0014] c©j:9a«RKr*ntf, Hi 1 (a) tc 

^L/c£<!:<. 6 3 5 nmCDTM^r- FWfcfc:*- Ate, 
mffa^<iig{fi^tST-U>Xl 3^:#(Ciiilb. 0. 6m 
m©#fw*i> 1 5©ia«)ll 5 a±tc^3*aS<Dic 
ML, mM (b) 6C7^L/cC:<b< , 7 8 0.nm©TE* 
-K©*tr-A«. B98B©fflSffift»»T-u>Xl 3 ted: 

tt<3, *M»u>Xi 4«:«fc-saK*tr-Acr)i»ia(4B 

tt, *M»U>X 1 4^6fiO< #r*KC^f£U 1. 2m 
m©***? 1 6<DIEia»l 6 a±CO&j&3n»*C 
i&Cft& e ctot, Cft6 2«S<M6fvX# 1 5. 1 

[0015] £/c, SH©3fc«l 1 <fcSf2CD3fc«l 2 
36iH«ff±ttffli«cS. tot. ffiBl. 2mm©7 : -/ 
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* i ©*$i 1 1 (ommmmtmMm^pr^ < 

l lcDtr-ACcotirtifflififiScftttT-^vxi 3&cj:o 

T0«fL3EcC^-C*yift©Ct. 2<D:)fc^~ACto 
t^r«(iiKttc??tS^U>Xl 3©»^-Brffl*«W3H** 
t L tcWifa9\*mtC<Dfrmfi 1 6 <fc 5 ^ U - X{k 
^ntfcO, JioiB«tt?M*?-u>Xl 3 <7>mitaf& 1 
«U 3ateAWTS««±T<03fe*<lal»f-r-2>«J:^tC+^ 

tttt^-as^WLri^/c*, *«i i. 
io $ v > xcc as* ^ ft /c#; t - a o a 

3ftf#£„ ep%. *hr-A<D*jflajji*3WKc»or5K«i 

[0016] ±iB<D«fc5tt: k -oo*«l 1, 1 
2©*^-A(D(i»^*«fc^iSfi*tBS:«:fHas#. . 

1. 2mm<£>7fcf r ^ * ^ 1 6<DW£ttlCl*7 8 
0nm«Ji(D»2©*«l 2 flTiBffliftttlH*^ 
U>Xl 3^7 8 0 n mCDT^t* — A(C^Lr<D^U>X 

20 b>Xl 3<DOTi2»l«*l 3 a©ffi«*WIEU*f«JU' 
>Xl 4(4ir©7 8 0nmi}lT^b*-Al^U 
>Xi40«B«J:9MNS<«CiK:j:?) l S»7 
8 0 nmO^tT— AiCOt^rS*ttU>Xl.4(D|iaftWtt 
PiPS(NA) ^jN3<r#, J: £SR 

HUBE1. 2mm©7icf ^X^l 6^3>;^hf^^ 
tA.5»^ 9»10©»fiOU-!f*(7 8 0nm) 

•C^^ 0 tt*5. (B»tSS«^U>Xl 3©L i NbOj 
iBY*rfti^^*J:9{cflfifttt?f»T-U>Xl 3^12 
[0 0 17] 

/cJttvi'T^Kii^t, — ^><D^tM 1 1. 1 2<E>f£ 
«»fi©iSl»CCj;*j6tr-A|5iJTft(OtHja«, ^f'-Y^ 
40 £ 1 5*1^**^^^^ 1 6 6crSWSti/c**S*3R 
^120, 1 2 UCa»<fha4/^A*q=-l 8CCOt»rfc 

mrfa^dl 1 (a) (b) ^OtcJ:^ 
tc. 6 3 5 nm»r»Sr**2»(*U-1f 1 liPhOJt 
t-A^I-^^iaOi, 7 8 0 nraSrS 
flT^^f*U— tf 1 23&^036tr-A4S*-rSSie: 

. *?■ i 2 i ©iB{e{i{B* , r€> , rd8&fi*i*s„ c<Dtc&>. 

— ooSjfeJRT- 12 0. 121 ^S5i & 0 % SBp a n *» 

so [0018] ±ia©*tiScctt* % »s*isi» 
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l C <h #r £ h J: 5 (C L fc* t* ? ^ t * ?'£ffitftT & 
* [0019] 

3Ktr-A4S3e*^©^tC|5|*f3-f**ia«f3R-T-<!: 

— ffl©S#W-fe * h CcgftfcftS J: 5 tclJIB— oojtiH© 
[0 02 0] */c. *»M©36t*v^r^^«. jftfi)&* 

6<d&^ o*t^- A^roiBH»**ccrWiBri»<o«jfe 
[0 02 1 ] Cfttcj:*). fefe^iLTttffSBO— ffl 

[0 02 2 ] HJiBlHlSSR-^OtaiffifcJ:^— o©36«OlB 

[0023] ®friB©ia»*^*W3e(ftaec«w6nyt 
j®»fiWJo*i»*» 6 <Dt£ tr - a <om^cm^ lTcj<2- 
>^e^, s«^j©*a83&«tJiBBfffifflatc»w6n. 

IB. 

[0024] OfriBOIslJTSR^J&sWEfflBWlHW 6n/c 
SKfiflW© 6 tr - A ©jftfifcjfi^ u tc ^ $ - 
fi«^I©jya*iB5BBW3e{4B«:»W6n, 

««MJ©*»*WKBf3EtaB^ e>-f nr rw &ns» 

[0 02 5 ] aiJiBOEWR^^BfEffiBCcHWftti/c 

fi«fiwj© e> <z> jt tr - a <Dm&t<c m-s o /c * - 

««MJCD*a^BB»ffifiHH«:K«' 
B«fi»J©3IMB^S(rgBBfS(fl[B^ e>**4rc Rtt 6 

[0 02 6 ] ©WiB©ig«*^3WBffifiltB«cHW6nfc 
fittfiM©3l£«rt» h <D3t tr - A ©jftfitCjBd Ltc ^ Z - 

flL 

[0027] 4*5. js«s*aa*ffl^s*:fcr-v^ry^ 



(6) «fB8¥9- 1 2 8 7 9 4 

10 

Rlfffl 0 CC IBB -r £ ±SB® © 3 £ I, I > . 
Ss/c ±iB®^®©JBIIR©f6K:fc3fciH©iea?B«3W* 

c^n(DiaajB)Bfe*^e>Hi«3ns3tfcr-A<D 

rfiii*StfffirtK:*0, ®^S^0*frffi±cc:teUTf? 
IBz*lK:Ol[JS-rS^|fiI*x«|iL. Cft6xfi!i<!: z-«i© 
S^iflStjft (0, 0) , @fr^£RftT&±Tg»£ 
L/cRBbfciBffiB*: (0. z 0 ) , R3teSB<afiK:*foE;-r 
SRttllJr:*;*** b&B£ (x, , z, ) , 9 1 <D% 
10 $t{4B£ z 9 +8 Z1 ) , »2<D*aailB* (<? 

(x, +P xi , z, +P I2 ) il, m2cD76^C7)[pltFr76 
*tf*H&B* (x, + P x2 . z x +P l2 ) iU Rffl- 

g£A, CDCT<b<^S-r^<b^, B5IBC0 («1) X« 
(«2) ^Ofc«SCti««fi3^ScitcJ:01B*«: 
KB^*#ffi**C<L#tH*£, . 

[0028] 35 /c. ^loiteaaaufszo^wiiajfft 

20 1 OfflgLWBRVfS 2 ©SfcfflfiifiK:** "T & fjIBM 

<Dmi<D^tm&.m z 0 + , »2 03t«(i 

[0 02 9 ] */c. l98B«fi*i50«:a3tca*tr-A 

30 fl^^citc^^r, ae*o#-*aHB:gitt*tr-y ^ 

[0 03 0] */c. ±IB<Z)C:<!:<5C^Cil«^|SlfcStt 

6-t*s«^cc*jt»r. — ^cofflie^cD^tr-ACc^tL 
TCD^f3 ^-A|al5raffi*ST*»l (D<iagfSl?3 tr- 
Affliwfts-f-t. ffi^©fii8CfffflJ©3l&tr-A(c*rur© 

* 3 tr- A@«f ««*ST 2 Oflttffi? 3 tr- Affl 

igjfts^iJfefflArtic*. cnccj:o, Tfctr-Atcfc 

WS3 tr-AX# v h©3£ -BJX^v hftflffii^Tfctr-A 

©«ficci£i;riftjBocR5E-c#4-©r, «rtaa*jRT-© 

40 3*ffl-fef h±tC3 tT-AX^^ H^iEffiCCzS< CiJ&i 
nfffiittO, 3 tr-Affi«rfflli4 h7 7 + > ^©JfflJCDff 

^h*«^S£fttc, fiiB—o©*iia^ 6 tr 
^^sfflj(D^aB(c»Lrmria§^T-j:o ^>s*f 

so fffltc{4B£i±*<£^CLT&cfcl>o 



11 

[0 03 1 ] 

mm * s»»ec ttH-©flw*ftiB un^ 0 

[ 0 0 3 2 3 B 1 ifctf * *r * XOlKKWoHBr* 
0, H^oHJfitt. fwX*Siffia>6ifiilJi 1 5 a*"C 

mmfrb&mm 1 6 a *r©Bat*« 1 . 2 mmt^a 10 

[0 03 3] jtb'^T-^tt, Sn<W6«l 1 tm2 

oyjmi 2©—o<3D5eaR*«An^. si nwfeaai 1 

»2CD*«1 2tC«7 8 0 nmS^lt^^U- 

iWfH>6Jvri>& 0 fur, wriE»i©*iBi ir» 

46 3 5 nm^r»fi-rS*«ftU-1f«, t<D^Uifc<D 

A 1 Ga I nP»¥a»#U-1f#W6n£-) r#ag 
U JB2<Mte8Rl 2T&6 7 8 0 nm^r^Ji-r^*® 
ftU-lftt. TE*-K (Witt, AlGaAsSW 

*/c. cn^MMl 1. 

i2«, H7soa^ig«ijaw^stcj:-or, 

li. 121J, si>fcrftfctfcficcRBOT*&. ies 

[0034]§ttl 1, 1 2 3&>6ffi*f3*i/c#fcf-A 30 
tt, h7 *+>^fMffl>JB<D3 t-A*4DSt4 3 b- 

ftDSfS^aWAST- (Emf*-?-) 1 8, !&£<I$ 
^cDtu b - A CC*t L X (DfrW U > X«ffi 4 ^ £ 
->tflfSffl«tR??»7-U>Xl 3. »C«6e-A* 

t^ijfc^ ^^16 OgEfiUB 15a, 16a (tCM^tS *i 

■etr, %?4 7s>? 1 ssimiifc^-f 1 6(Dia 
AJH 1 5 a , 16a CCt JEW d hfcKttJfttt. MIBCD^ 
4»U>Xl 4. (BiftflcStt^UVXl 3*iK#|njK:fc<ir 40 
0, frie*o^^ASRT-l CCD^a 
y^ASR^-1 8tcJ:f3. #tr-Att*©«fi(cffi#U/c 

otc^n^o 

[0 03 5] §#§1^-2 0 tt, CCO^SfiOJKJSrtt. * 
WOTO&o gp% % **>^WIffiKC3 tr-A*#* 50 



«fHJ¥9 - 1 2 8 7 9 4 
12 

3EX#*h*gt:T *<0WB©— ^©S36aB«. 3 b- 

[0 036] Sl©*ffll 1 im2CD7c^l 2 <0 

£^0, JS1©*S1 1 <tS2<D36iHl 2©IBa© 

[0 03 7]i2 (a) {CScr<fc5fC. *D^A*^ 
1 8;«»r5£ttB (EKDS-S) CCKW/cWl©*Wl 1 
6©36tr-A©iffifi (6 3 5nm) (C^L/c>^£-> 

CDHIS (b) CC^-T^^CC, gn©#iBl l^fjfdBffS 
ftB (B©Sj£) »2<D*«1 2#flfflE»f 

<2>|5]B (c) cc7n-TJ:^cc. »2©*i»l 2ifim$ffiin 

&m (b©s*) rat^n, jbi©56wi iwmzm 

[0 038] m3 (a) CCifrTJc^lC, jM3^A5RT 
1 8#»f5£ffl£B (BOS*) CCHW/c»2©76iHl 2 *p 
6CD*b-A6Digg (780nm) (Cl^U/^^-> 

<3>|h]I1 ( b ) {est <fc 5 cc. II 1 1 1 3WUiE»r£ 
(4B »S*) 2*ifl9EBf 
EffltB^^m/ctftB (BOS' *) CCRW&ft£»!8 

@fU[3 (c) tCTS-Tcfc^tc. SS2©7t^l 2**W82Bfffi 

ftB (so s*) cc»w^n. m\<oym \ iMffisam 
miLm^-rntcfam (ios' *> itmthinzm 
m 0 

[oo39]B4it -•oammwa (s. s' ) 
3tis*tr-A©*tt*r«iccz«4, cozttiBWa* 

U^^A^l 8 0|Hl8f^lPl<!:*StfffirtCC**3, *d 

^^a^t-i 8<D*ad/^Affi±{ctot^rHirBSzWtca 

S^*JBWSO (0.0) iir^S. SEfc. Tfc^fiBS 
Kl*f-r5*iH{4BS' ©xTOOT6lM5xi 
36ifflfil[BStc*f-r-53l&«f4BS' cDzW^cd*T6 



(8) 



9-128794 
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SBfir*OimKJ:l>. 
[0 04 0] tct\ SE-5«fi©36t-A«:oc>t:»it 

S<DI§ttr#*#v Mia <«T\ 8»M#* htea<hl> 

ft*** hW^©xJfi(Dr^i^5 x w, z#ft 
^"TtlJ&^^x wif^o axw*j<fctfSxwecoi>r ' 

^ *ifc«*^B8ec JIH > 4 C t ic J: o r *K W«c*» & C io 

tap-car*. 

* * * h (aaoBBtfia^ &©-rn « , x ft 

xjGTIfijOCttaj -Sz, z^TSjKtta* * S z /c 
[0 04 2 ] ^^-C, 3fe»ffia3&ix*|filSCXz*r«jK:-r* 



14 



[0 043] 

[»3 ] a, • 5x + a, • 5 z 1 

aj * 8 x + a 4 • 5 z St^2 

[0 044] &*s. fjfe^ifca l , a, . a, , a 

[0 0 4 5 ] fcTF©3U CCB. Kffl//c2 0«a©*D 
a! , a, , a, , a 4 ©ffi#MK3*lTl>S. 

3 5nm, 4>5 — ^(DigSA, «SiSS7 8 0 n mi L 

[0 046] 
C*l ] 



No. 


z 0 (*/m) 




z,(/im) 






*1 


a 2 


a 3 


«4 


1 


5000 


1000 


3000 


85 


-426 


0.492 


0.141 


-0.632 


0.422 


2 


5000 


1000 


4500 


189 


-200 


0-831 


0.193 


-0.615 


0.871 


3 


5000 


1000 


6000 


284 


229 


1.15 


0.250 


-0.608 


1.50 


4 


5000 


1000 


7500 


389 


939 


1.46 


0.308 


-0.605 


2.31 


5 


5000 


1000 


9000 


508 


2011 


1.77 


0.367 


-0.604 


3.30 


6 


5000 


2000 


3000 


-81 


-938 


0.0801 


0.417 


-1.44 


0.625 


7 


5000 


2000 


4500 


304 


-497 


0,596 


0.472 


-1.31 


1.06 


a 


5000 


2000 


6000 


5S4 


59 


0.984 


0.562 


-1.26 


1.69 


9 


5000 


2000 


7500 


790 


862 


1 33 


0 665 


-U4 


2.49 


10 


5000 


2000 


9000 


1045 


2014 


1.66 


0.774 


-1.23 


3.48 


11 


7000 


1000 


3000 


41 


-532 


0.351 


0.0717 


-0.452 


0.215 


12 


7000 


1000 


4500 


119 


-454 


0.593 


0.0987 


-0.439 


0.444 


13 


7000 


1000 


6000 


182 


-267 


0.821 


0.128 


-0.434 


0.766 


14 


7000 


1000 


7500 


246 


72 


1.04 


0.157 


-0.432 


1.18 


15 


7000 


1000 


9000 


313 


594 


1.26 


0.187 


-0.431 


1.68 


16 


7000 


2000 


3000 


-204 


-1071 


0.0572 


0.213 


-1.03 


0.319 


17 


7000 


2000 


4500 


133 


-794 


0.426 


0.241 


-0.938 


0.542 


18 


7000 


2000 


6000 


320 


-497 


0.723 


0.287 


-0,904 


0.860 


19 


7000 


2000 


7500 


474 


-86 


0.951 


0.339 


-0.887 


1.27 


20 


7000 


2000 


9000 


624 


491 


1.19 


0.395 


-0.878 


1.78 



[0047] st, i-^cft^tcffimmicm^xmAr 

£xw+s(a! • ^x + a 2 * 
^zw+s (a, * S x + a , * 
[0 04 9 ] £$E5£3, 4tC*5C^r. W!^Ltcd>R 

HttfctTSj&w) <Dm^at, u= i tzti. Wimutc 

T-cotfcit^tT 5B») (om^at, u = - i <t£ft6 0 

* wbshdsw tzti tr - a * w 
mr&ftm<mmz-r*>Tjm) qw&mz. s = - 1 



^ [0048] 
t»4] 

*• 

5z) = ug 8fc£3 

5z) =0 ^4 

*B^CC», s= 1 isn*.^— o(D36ffl*ifcCC-r6"r 

[o o 5 o ] 8wa©»3;3. »a4*flai»r^xao f fi' 

[0 0 5 1 ] 
[«5] 



(9) W9- 1 2 8 7 94 

15 16 
8x = (a< (ug-5xw) + a 2 &zw)/s (ai a « -a, a 3 ) 

$fci£5 

8z=- {a 3 (ugr-Sxw) +ai &zw}/s (a t a 4 - a 2 a 3 ) 

£fc£6 

* [0 054]H5tt. Wttfctfx (urn) «M 

[0055] a*. ttscss^ftaettKtt^^-rf-* 

[0 05 6] 
[»6] 



[0 0 5 2 ] S»ttCC**fc±BB©$xw, 5zw, S 
O'a, . a, . a, . a, ©=att^ffi*±ffi<D»5£ 5 

x, Sz**3J(*aj3ft&. COlSteOJBJSTtt, 

h«rl5l— ffi»fK:iRm3-|±r-o<DS*8B-fe * h 2 0 a (c 

To 

[0 05 3 ] 
[*2] 



No. 


6* 




1 


-323 


524 


2 


-241 


60 


3 


-197 


-233 


4 


-171 


-451 


5 


-155 


-638 


6 


-523 


294 


7 


-445 


-82 


8 


-380 


-320 


9 


-337 


-513 


10 


-309 


-687 


11 


-434 


1560 


12 


-318 


708 


13 


-254 


204 


14 


-215 


-139 


15 


-189 


-401 


16 


-685 


1144 


17 


-577 


468 


18 


-484 


70 


19 


-418 


-224 


20 


-372 


-460 



20 



30 



* 



Z 0 Z, 



6 x=s[x,{vt A „/ A ,) 2 (x, 2 +z 1 z )-x 1 2 -z 1 }Aw+ugz l )— j — — 



dz=s[-{3x l 2 z 1 +(z, 2 -2x 1 a )vt A o/ A +z t 2 )-x 2 }Aw 



#C5t8 



^ 1 2 +z 2 -(A 1 /A Q )V}z 0 
(Ao/AkIMx^+z^+zoZ! 2 



A 0 : *n^5A*^*Slrtf-r«±"C»ViLfctt« 
A l : fifa®&& 



[0 05 7]«±ML/cJ;^C, C©^i£D» 
M\ — ffl©5*aBH2 * h 2 0 a *^LfcS** J F-2 0 * 

2 0 a*W0/cS*JR-7-2 OfcHMt© 1 #W2nKK:ffil» 



[0 0 5 8 ] CCt, 3tetT — ACDjfifiCMftUKjBHf 4 

7 8 0 nmCDmcm&Z&XBf&L; 7 8 0 nra(D^© 
50 @JrX^ * h*ig#ffl-te 7 h 2 0 a©^#ffl±ecTlS 



(10) 



17 



ffiHTSJ^KHSEOfctB^ 6 3 5 n m<D?fcGD[gI#rX 
[0 05 9 ] fcr, BW2m 1 l#TM*r-F 

©fi&<£^ 3 tr - Affl0Jr«H=- i & C i (C j: 0 , 10 
6 3 5 nm©#<DlHll/r*#? h#3#fflHz u> h 2 0 a CD 

[0 06 0 ] W*tf . L i NbOj ttASttcK. fifcfctfj 

ft-r^o 20 

[006 1 ]^ 0"C. MIS® 1 ©5(HH 1 1 <DTM*r- F 

K»2©3fciBl 2C0TE j e- F©3fetf-AO(B»*|fil 
£\ x^Tlaitc— S:31±r*J< iifcfc. '6 3 5nm©T 
M*r- KO^^-AtcSt-brEIJftS^i Lt«t8t^» 
SI 1 <D(!&tfc#3 tr- Afflg|«f«T-tt, BJgBffltt 1 *^* 
ftrr4#l«! (ZH> *Hi©y#fite-S3^ 

L/. 78 0 nm(DTE*- K(D36t-Ate*fLrislJf» 

Lr««-r^*w l ©<Bi£ffi??3 tr- Affliwf*^ 30 

[0 06 2 ]ftfe 7*ah>m fiTF©<fc5CCl,r 

Li NbO, *SflfitE-bec, Ta <*>*Jb) J§££3 0 
0- 1 0 0 0 A©W*r3&«L/cf& TaJgLhCC?* h 

U ^«E»»OTaBI*Ba3'l**. TaiMMKH«# 

U 38»»©L i NbO, <6as«©«Ba%«Hisi* 

7*FU^ht»i«. Tal 

±tcfP'J>»i^b 4 TaB©BHnWtc*5l^rB 
fflirc^L i NbO, ttflSKoffl^K^r^n h 
>£»*ff9. TaJBt7v»3R*«««:ri» 

[0063] LiNbO, H6aS«tC|R6r. L i T a 



WHJT9- 1 2 8 7 94 
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[0 064] (3SJS<WI2aS2 ) CO»?8Cr>f60ji 

Sfi<DjBJB©3Ktr ^rv :/«:ia 6 »oqg 7 (ca^^r » 

W-TS. ft*. BMJS<D«B±. H«<DJBJ»l iPl-<D« 
fte*WTS^CC«H—©^*{«BL/r 

[ 0 0 6 5 ] B 6 tCTjVT <fc 9 CCO|eK6(DJBJI8flO«* 

*^2itt, H©n»«»ec*ji^rlfc*:Lr^urt»4 

*W^6&SS*SB-fe^ h 2 1 a, 2 1b*, *P2^ 

[Sjccafe^rRwrt^a. 

[0066] ee^r , c©sessojB«r«,- Sfefi^si* 
[0 06 7 ] HjaLfcSSIsaiyaaeKteCir, sr = 

3 0 0 *zm<hU mr^CD* KC^U/cSxw, 5zw, 
Ma, , ai , a, , a 4 CCJ:0, 2Oi0^P^7 

A^T-o^^tc-o^r, SxRtf$y*#8Wc©r. ti 

[0 06 8 ] 
[*3] 

msmmm. (g=3oo#m) 



No. 


Sx 




1 


104 


1165 


2 


69 


279 


3 


43 


-135 


4 


24 


-400 


5 


9 


-608 


6 


-235 _ 


959 


7 


-191 


232 


8 


-167 


-160 


9 


-156 


-424 


10 


-154 


-632 


11 


164 


2815 


12 


117 


1137 


13 


82 


395 


14 


58 


-39 


15 


40 


-342 


16 


-282 


2446 


17 


-221 


1084 


18 


-185 


383 


19 


-166 


-48 


20 


-155 


-353 



[0069]^7tt WttfcSx Urn) 

(Sx. $z) £«BB0/c:/ci * FBT*S. 
[0 07 0 ]«JJftWUfccfc5«c. c®2S*©*«r 
tt. -^©^gp-fey F2 1 a. 2 1 b*ffl^4 4>cD 

2 1 «rfiSrfc©r*0. COct^CC, — o©SJ6JR : ?-2 

*»<D«^feJ:cXttS[Xtt©9J«*H*c i3Wr&5. 
— ^ttOJBJBl -0(D^g(5-fe^ h2 1 



(11) 
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a, 2 1 b*WTS/P6, 3 tf-Affi*flil»*»&K:fc 
l»r. g#«-fe 7h2 1 a©ffl*8<Z>g3fc«B*\ 7 8 0 n 
mWfct^Aa>6^3ft&3 e-A(D£X#* h&tf 

•te* h2 1 b©P3ffi<D^35£, 6 3 5 n mCD3fcfcf- A 
[0 07 1 ] (iaS©JBJB3) C©HJS©}|5J»'r«, 9 - 

"T^o . io 

[0 0 7 2 ]±K9a*)©KS#ffi&OTtt. 
©SfKMfciBU, ) r*ny^A*T-*»fJ-U S2 

coytm ( a, > ^*«r3&>r. 

©»io*aa (At ) r*a^A*^*8»f-L. mi 

CW6« ( A t ) /c W "T 

(A, ) <t*2©3fe« (A 2 ) <DPS#*»*vr. 
©»2©*« (A*, ) r*ay^ASH=-£«if-U ^2 

(Z)3fe® (A, ) tcvzm*? 

<5>m2<Dytm <a, ) r#a^Ast^*»Btu mi 20 

CD*^ ( A a ) /cW*tt^-T. 

(a, ) tm2<tmm u 2 > ©pf^*«63&>r. 

P^Agt^rffcltU » 2 ©7688 ( A 1 ) /tttSrltoP 

•r. 

©fUKD^U, ) Rtf»2©3fc« (A, ) «*fr* 

<s>m 1 o^as ( a t ) Rvm2<o%M ( a a ) tmr* 30 

P^Ajft^SrStf-U »10*«(A 4 ) ±$$20)%: 
M ( A, ) ©S«fr*rHtfvr. 

[0 0 7 3 ] fcTF, ±iB9iiO<DHE^ffi*^»Wtcas 
08, H9*C*Jt»r. JtWCOiftlB* S . 0#r:*X 
HaB*rP"C3!U #P^A(D^*~>t!»ttCJB 

t^wscaiBccaR^o . m i ©#wec«fe&j5«:as?: i 

SO'IB 2 <DfflBL*Cl%t> & M. 2^ff-r^i1-^ 
[0 07 4] 18 (a) CC^Tct *ny-7A3JW=- 
1 8^Bf5Eita8fiWiBS 0 CcMWfcSF 1 cojtiB 1 1*»6<D 
jfctr-ACDiftfi (6 3 5 nm) «C*tL"CBf5£lsl*r*^# 40 
vhfiHEP. «:|§ttr#*#* hP, *«ia"r*J:9tt>* 

frsswsjtsiaBSo tcgB{io/cSfi2<D 

jtiHl 2^6©#tf~A©jfifi (7 8 0 nm) Ct*tOT 
HJE*ny-7ASR-T-l 8^P B <k«a«c*jSP, KIhIJt 

©09 (a) K^ir<fc*>CC, » 1 cOtK® 1 lim&ffilg. 

&ms 0 tcK^eti. »2©3taai 2*sffirisw5efl[iB^' 

©09 (b) fcjjVr<fc5«:, g2(D»l 2 #nUiBiJf5£ 
(4S S B CCKt^ mi 1 1 jMWiBWJEtiHa* 50 



«fBB¥9- 1 2 8 7 9 4 
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©09 (c) K^fJcOCC, 1 tm2<oyt 

[0 0 7 5 ] 08 (b) CCtRT <fc5Cc. *p^A3RT 
1 8**W3E36«fiiKSo CC»Wfc»2©*W 1 2 
3fce-A©«g (7 8 0nm) *C#0TWSEI«r:3fcX# 

* hsbp. tc®vtftA#v h p, 

368H1 1 ^6O3fcfcT-A0)ttfi (6 3 5 nm) CCfctOT 

awBtfu^ASs^i 8#p 0 «t»aa*-sp l cceis 

©fffla©&0«ttiBHCcT£»!B (H9 (a)) 
©Buffi® £H«&IBfiecT&Jgfl8 (H9 <b) ) 
®H9IB©iRia«cBBacc-r*JigflB (09 <c) ) . 
[0 0 7 6 ] 08 (c) K5Vrj;3fc:, *n^A3R^- 
1 8 #0r5E3fc«{ifi S o CC t£tt /cm 3 (Dfomftmfr h <D 
Jfctf-AOjfcR (6 3 5 n m, 7 80nmtW) tC>FtU 

tCfBBU/cm 1 C03fe^ 1 1 ^6©*fcT- A©«fi (6 3 
5nm) RUmO< S 0 &C1BH Utcm2 (Dim 1 2^6 
<D7te-A(D^S (7 8 0 nm) tc*tLT, iiafB^n^ 
7A«T18#*WnP, iKStt-S^PiSi^P, 

©flWB©tra«ftEBCcr4*« (09 (a) ) <L, 
®SrfB©iEiaaBBBCe:-r-5ffJ«.(H9 (b) ) 

®frfa®iRi«&iEBcc-r&j|gj8 (09 < c ) ) . 

[0 0 7 7 ] ^fc, @Jf*^#-yhP 4 (i0 

8 (c) (D&P, (P. ) i-aittiK © 
7SM®OSiatt. 89[W-*>6(D«fi<D-rti*{tB-rti«:j: 

[0 07 8 ]^, 01 OtC^L/cfiBM^^ffi/c-r/c 
[0 07 9 ] JWTCC*5l^r», ^C©<fc9tC3e«S 

nfciB#*fflt»-5. . 

At, • • -ttttiftfi <*o^AjR-r-*»w--r*±'r» 

SltL/cSg) 

A, • • -m<Dft«<Dtt£ 

A, • • •»2©3fciH©»fi 

S tt (0, z D ) • • -Rtt*«fiBB 

P, (x, h z t ) • • • B*tSJr*^#v hfiS 

s, : • • * 1 ©jt»©»«ra©fiBB 

s, : * •flr2©5fcaao»«wi©(a[B 

P, • • -mi<DytMZ&MLtc'&<D®mycA7Fy b<D 
P, • * •»2O*»%»ttLfc«(0igjf*^?J< v 
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am. 

8x x - - 
Sx 2 * * 

8 2 a ' * 
8 Z, * * 

a x - • ■ 
#v h<Dx 
a t • • • 

h<Dx 
a a • • • 

hCDz 
a, * • • 

h©z 
5xw : • 

£ z w x • 



•»2<D3I6«<DS ( 



jfcjH*x^iaiK:iti*i / /cci«:<fcSlBl*r*^ 
3^*z*i«itc«i*iU/cCiK:<fcS|gIST*x 

r,= r 2 -c 

hp* 



(12) ^9- 1 28 79 4 

22 

mm 

r l • • • mi <D%m<oitv-j>><Dm$T%xtfv bum 

[00801 11 0 tefjkLtc&mMi&ZmtcTtc&CDgk 

[0 0 8 1 ] 
[»7] 



z2 



-en 

(2) 
(3) 



P xi-^ X wi+(^i5 xl +a 2 d zl ) 



=5, 



P k2 = ^ xw2+( « ! S a 2 5 £ 
P I 2=5zw2+(a3^x2 + «4<5 2a ) 



(4) 
(5) 
(6) 
(7) 



[008 2]t*4©t, (2), (3)SCCC(4)~ 30^ [ 0 0 8 3 ] 
(7) 3i*ftA"ra<fc. * [»8] 

[ p ,i= & i <**i+ a 2 <*zj>= $ xw2-K a , S x2 +« 2 tf^-g— ( 8 ) 
l p zi=5 zwl +(a35 3lI +a 4 d zl )=(y zw2 +(a 3 (5 ,2+^4(5^) (9) 

[0 08 4] ±fc 9, (8), (9) SSrlgtcaJB-rS ★ [0 0 8 5 ] 
i.lBlOjtitCSPtlT, #C©S»*«6*a&. ★ [«9] 

a4( P xi-^xwi)-a 2 ( p 2 i-'5^) 



**<?*l- **ml)- *w»d 



a i a a- a <> a. 



(10) 
(11) 



[0 08 6] S/c. »2©3te«*c»Lr. ;X<D5W»e> <r [0 08 7 ] 
<n& 0 * [»10] 

, g^Ml- tt^sl- <?,w2) _ 

d Q12) 

aia 4 -a 2 a 3 

^ g 3( P xl ~ ^ *w2+g)~ A l^zl ~ ^zw2) (13) 

22 A|«r«2«3 



(13) ftm¥-9 - 1 2 8 7 9 4 

23 24 
[0 08 8] < 1 0) < 1 3) SMS. Sff'^-rf-* * [0 0 8 9] 
£ffll>r, *X<Di&J:*>lcmBl??>C£ifimJkZ>*- * [fill] 

g^icswi-^v^^cp^^-x,^] y ■ — (i4) 

+Z I J 

« 1 (x I 2 + z 1 2) + 3x I z I (P, 1+ g i ) + (z 1 2-2x 1 2)P rt ]— - "(IS) 

(x, 2 +z 1 2 ) 5/2 

(tUs i=l or 2 

a _ {x,2+z,2-(A,/Ao)V}zo 

— — Qi5) 

(A^-lXx^+z^+z^ 

^^(^o/AiWxjV)-^ 2 (17) 

V. g 2 =g 

[ 0 0 9 0 ] ±fBO:£tS, 9j10 OBJSl'^JBffiQ) © i^Px, =Pz t =0 

[0 09 1 ] (JBS81) 20 [0 0 9 2 ] 

A, =A 0 . [812] 

8 x x = 8 z t = 0 ^ 

^x2=[x 1 (S w2 -2 1 )A w2+ Z 1 g] (Xj ^ 2) 3, 2 

J^[-{3» 1 »z i -Kz 1 a-2x 1 a)5 wa }A^4g 1 0t i ^fr3x 1 g)] f^ 1 

[0 09 3 ] (JBJB2) ★ fix a =0t(14)SC-<i=2)<t0, 

A* = A 0 £9 > [0094] 
Aw, = 1 " 30 [»1 3 ] 

S Wj = z ! * 

ZiPxi-x 1 P 2l =-[x 1 (S w2 -z 1 )A w2 +z 1 g] 

tf,a=Oi<15)5Vt=2)cfcO. 
3x 1 z 1 P 11 +(z 1 2-2x 1 2)P id 

={3x 1 2z 1 +(z I 2-2x 1 ^)S w2 >A w2 -z 1 (x l 2 + z 1 2+3x 1 g) 

(14) (is) ^o=i)i:ttAir, 

5 zl =[{3x 1 2z l +(z 1 2-2x l 2)S w2 }A w2 -z 1 (x 1 2+z 1 ^3x 1 g)] 

[0 09 5 ] (JBJB3) Ifcj&Sot.. 
At = A 0 <fc0, [0 0 9 6 ] 

Aw, - 1 [814] 



(X^+Z^) 5 ^ 



(14) WBB¥9 - 1 2 8 7 9 4 

25 26 

<5 * l=(ZlPxl ~ XlP * ) (x^i^ 
5 3d =[3x 1 z l P xl +(z 1 2-2x SJP^] ^ 

<* ^[^iCS^- Z l )A w2 +Z 1 (P xl +g) - X l P zll ( x Z^2)3/2 

+z 1 (x l 2 + z 1 2) + 3x l z l (P ]ll +g)+<z 1 2 -2x 1 2)P zl ] 



[0 09 7 ] &:fe\ p Xl % P.z, «SSftcJ:OffiiR(c *Sx a =0<h(14)^(i = l)J;9, 

ssrrs. [0099] 

[0 09 8 ] <J$B4> * [«15] 

- 5^=0^(15)^(1=1)^19 
3x 1 z 1 P xl+ (z 3 2-2x 1 2)P 2l ={3x 1 2z 1 +(z 1 2-2x I 2)S wl }A wl -z 1 (x 1 2 + z 1 2 ) 

(14) (15) ^ (i=2)JlftAUT\ 



(x^+z, 2 )* 2 

z2 =[{3x 1 2z 1 Kz 1 2 -2x l 2)S wl }A wl - Zl (x 1 ^ Zl 2 -3x 1 g)] ^ 

(x^-k, 2 )* 2 



[0100] (JBJB5.) Sx 2 =0<L(14)5£(i=2)J:^ 
A, ■ = A 0 <fc«3, [0101] 
Aw, - 1 [RIB] 

z i p xi- x i p n=- z ig 

^22=0^(15)^0=2)^*5 
3x I z 1 P ]I1 +(z 1 2-2x 1 2)P zl =-3x 1 z 1 g 

cn^^> (U) (15) 5* 0=i)(rft;A Lt, 

» l=[ X l( S wl - Z l) A w! - ( J£j a)W 

<5 zl =[-{3x 1 2z 1+ (z 1 2-2x 1 2)S wl }A wl+Zl (x 1 2 +Zl 2-3x lg )]— "f^^ 

Aw, = 1 5 I1 =[-{3x 1 2z I+ (2 1 *-2x,2)S wl }A WI a 
SWl ~ Zl +z 1 (x, 2 +2 1 2 )+3x 1 z 1 P 1[1 +(z2-2x 1 2)P iIl ) f° Z ' M 



[0103] 



(x, 2 **, 2 )* 2 



<5 ^3x,«,(P, 1 * t H« 1 a-2x 1 ajP - ]- 



50 



(15) WH¥9- 1 28 79 4 

27 28 

[0 104] (JBB7) * [«18]- 

[0105] * 
zAi-*i p «i°-*i( S wi-*i)Awi 

t/:, tf z i=0<!:(15)^(i=l)J;f) 

3x 1 z 1 P I1+ (z 1 2-2x 1 2)P rf ={3x 1 2z ]+ (z I 2-2x 1 2)S wl }A wl -z l (x 1 ^z 1 2) 
:n^^ (14) (15) ^ (^l)frRAUT. 

35i 



S rt =[ x l( S w2- z l)A„2- x l(Swl-Zl)A wl +2ig]- (x 2+z ^ 

5 *2=[ - {3x^+^2- 2x^2)8^^ 
+{3x 1 2z 1 +(z l 2_2x 1 2)S wl }A wl +3x 1 z 1 g]- 



(x^+Z^ 

[0 10 6] OB»8) 5^ [0107] 

$x 2 =0<b ( 1 4) S; ( i = 2) -<fc*h * [»19] 

z i p *i - *i p *i =- ^(^2 " ~ zig 

522=0^(15)^(1=2)0:^ 

3x 1 z 1 P Kl+ (z 1 2-2x 1 2)P ja 

={3x l 2 Zl+ (z 1 2-2x 1 2)S w2 fA w2 -z l (x 1 2 + z 1 2)_3x 1 z 1 g 

(14) (15) 5£ CW)K«AUT, 

tf^i(Srt-«i)A. l -» 1 g^-zjA^-z lg i rf' 

V x i +z i / 

<5 z i=[-{3x, 2 2 1 +(z 1 2-2x 1 2)S wl }A WI 
+{3x 1 2z 1 +(z 1 2-2x 1 2)S w2 }A w2 -3x 1 2 lg ] ^ 



[0108] (fl5Jl9) ★ [0109] 

(14) ( 1 5) 5$<fc<3. *30 [»20] 

_5«£i 



*«i=[*iCSwi-*i)Awi**i*«i-*iPJ- 

l X l +Z 1 " 

d, 1 =[-{3xi2z 1 +(z,2-2x 1 2)S w ,}A wl 

+ z,(x 1 2+z 1 ^3x 1 z 1 P 1I1+ (z l 2-2x 1 2)P El l ^ 



* ^[x^S^- z^^+z^+g)- x^a) 



(x.'+z,*) 5 * 
(x.^+z, 2 ^ 



5 ^t- {3x^+^,2- ax,^}^ 

+z 1 (x I 2« 1 V3x 1 z 1 (P >1 +g)+(z I *-2x 1 2)P z ,]— J-h- 

l X l +Z 1 " 

[0110] iftS B 

[0 111] Px a , Pz t ttHfft{C«fcOffiBCC 

[0112] (fl£J» 1 ) - (JftB9 ) <D±X<om 

[0113] 
[«2 1] . 



(16) 



9-128794 



29 



30 



{x 1 2 +z l 2 -(^ 2 /A Q ) 2 x i nz 0 



S wl = ^/(Xo/X.n^W)-^ 2 
Sw2= n/CAo/A^Cx^+z^-Xj 2 



* 7*P ^ h0"C&£ o 



10 



[0 114] tTZ> a 

[ 0 1 1 5 ] «±©JB88"C». 36lili*—iffi»£ L 
fcrt*. HI L 1 2 <b 3 t*- AMpJtfrfgT- 1 

7<fc©HIL gc^ti. 3 e-AfflllJffg^ 1 7i*py? 
Afg^l 8<t©IB«:S»3^-*RW, 

[*W©5»*] «±<DJ:5K: V «fi# 20 

X»©filI«CC<t- 3 'r*fc:» •> Tiffin X MfcSrBS 

[Hi] 1 ©^teo^fl&Mfct: v %t v y~<D 

[0 2] *«^<D«fi©S^S2o<Z)5iaH«:oi4-CllSr 

naia©ia(SR*7S-ritti8Bir*s. 30 
[04] o©*«©iea{4«iisi»f*x^y 

[05] 2 ©^ttWftffiteS^ < *JHf4jE<D * 



[07] *»w©a3 <oskmmmcm^< ymim<D 
v h0r#>£„ 

[08] *9tm<D& 3 <^tK0^80Rgt%iBfii[BCE>a 

[09] *«w©a3©*tt©»«©36ffl(aK-r6L© 

[010] 08R^09CC^j£$H±/c«CDgSS{igcb 

[01 1] 2*jHE»ttt^^r vy<Dummmmv& 

[012] L i NbOj i&gh<Dy'u b >35E»iui b 

[0 1 3 ] [HJ0 (a) fcMB^ffltt#18^U>X©¥ffi 
0, [h]0 (b) «*©BrffiBrca*. 

[014] «6*©#-*iR5»lt*t v 27 y y'< 
K®0~C&£ o 

1 1 

12 m2<oym 
1 3 flift^rfirts^ttT u > x 

14 *f^U>X 
15 

1 6 ybfATsV 

17 3 t:-AJB0»T«HF- 

1 8 ^a^A*^ (HUfSR^) 

2 0 SiflSH 1 
2 0a S^cBP-fe * b 
2 1 £#3^ 
2 1 a £*9S-fe 9 h 
2 1 b 3:*6mz ? b 



[02 ] 



(b) ftfttAK*fL'r*ci?9Aa?ftRBt (b) fiKfiftJKMI (c) ffliSttbfcSRSfcli 



(17) 



WBH¥9- 1 2 8 79 4 



[HI] CH4 ] 




12 ~~~\ — T] 

(TM^- K) 

780nmLD 
(TE^E-K) 





[H7] [BIO] 




-- 2500 
-- • u 

a* 

(.uoi) 



(19) 



-12 8 7 9 4 



[13 8) 



13] 







3 


— K 

E 



(b) ftKftKttut: 





(a) 



(b) 



\ \ 
I \ 

VA 


/ / 






\ \> 

\ y 










z 



[09] 





1 l ] 



14] 




(636nm~*650nm) 
105 




3^^107 



11 -^jq^ 12 11 -mdc 

63SnmLD 780nnnLD 635rmLD 780nmLD 

(TMt-K) (TEE — K) (ThW:- K) (TEt- F> 



(20) «fH¥9 - 1 2 8 7 9 4 



